Objective: To evaluate understanding of biostatistics among postgraduate medical trainees before and after biostatistics workshop. Study Design: Quasi experimental study. Place and Duration of Study: Regional Centre, Islamabad, College of Physicians and Surgeons Pakistan, from March to September 2017. Methodology: Two hundred and seventy postgraduate trainees were enrolled after taking informed consent. Structured questionnaire containing 21 multiple choice questions regarding understanding and application of biostatistics was given to all participants on the first and the last day of workshop and compared pre-and post-workshop by McNemar test of significance. SPSS version 21 was used for data analysis with p-value <0.05 as significant level. Results: The response rate was 100%. Among these participants, males were 81 (30%) and females were 189 (70%), mean age was 28.5 ±2.5 years. One hundred and twenty-five (46%) postgraduate trainees were from Islamabad. Most of the doctors were in the first year (37%) and second year (57%) of their training. With total correct answers of 42.9% (preworkshop) and 57% (post-workshop), p-value was <0.001. Conclusion: Understanding regarding application of biostatistics in research among PGTs improved significantly and immediately after teaching biostatistics in research methodology workshop.
INTRODUCTION
With the introduction of evidence-based medicine (EBM) in twentieth century, we have entered new era of practical implementation of our knowledge and information. Biostatistics, which is collection, interpretation and analysis of data, is a core subject of EBM. Worldwide all medical schools offer courses of biostatistics for their students; but unfortunately, this field is considered tough by them. 1 Biostatistics is well recognized as an essential tool in medical research, clinical decision making, and health management. Deficient basic biostatistics knowledge adversely affects research quality. Deficiency in understanding the application of biostatistics is a universal problem, but articles on this issue are not widely researched. There should be workshops and refresher courses of medical education for refreshing this subject. 2 Windish DM et al also supported the idea that residents mostly lacked the perception of biostatistics, which is very important for the understanding of published research articles. Biostatistics training in the form of workshops should be provided to postgraduate medical students. 3 Medical statistics should be taught early to students in their undergraduate level and regular ongoing exercise on upgradation of these statistical courses in their postgraduate levels should be provided. For improvements in skills, there is a need that we design workshops and other reinforcement courses in such an informative way that these will help students to improve and apply their knowledge correctly. 4 The need for biostatistics in research and evidencebased medicine is well recognised by most postgraduate medical students and institutes in developed countries; but still it is not a part of postgraduate medical curriculum in most of the developing countries, including Pakistan. 5 Research activities in Pakistan are still in infancy. A survey conducted on undergraduate students showed that 76% students suggested that this should be included in the curriculum of first two years of medical education. 6 Observations have shown that the students have interest in conducting research, but lack of facilities and guidance is main hindrance. 7 Dental Council (PMDC), Pakistan Health Research Council (PHRC), Ministry of Health, and Higher Education Commission (HEC) are trying to promote good quality research among Pakistani doctors and postgraduate students. 7 Taking into account, College of Physicians and Surgeons (CPSP) has a mandatory workshop on research methodology and biostatistics during postgraduate fellowship programme for improving PGTs' understanding of subject. 1, 7 The objective of this study was to assess understanding regarding application of biostatistics in research from postgraduate trainees (PGTs) before and after conducting research methodology and biostatistics workshop.
METHODOLOGY
This quasi experimental study was conducted at the Regional Center Islamabad, College of Physicians and Surgeons Pakistan, from March to September 2017. Two hundred and seventy postgraduate medical students were enrolled in the study by consecutive nonprobability sampling technique. They were enrolled during research methodology and biostatistics workshop. These PGTs were working in government, private, and military set-up of Rawalpindi and Islamabad and nearby cities. They were all from first year to fourth year of training. Ethical approval was taken from authorities.
Data collection tool was a questionnaire, containing 21 multiple choice questions, all the questions were based on the understanding of PGTs regarding application of biostatistics knowledge during designing and applying statistical methods in research. After taking informed consent about ensuring confidentiality, questionnaire was delivered to the PGTs on the first day of workshop before the session of biostatistics and then on the last day of workshop after the session of biostatistics was done. All the procedures were done by the principal researcher herself.
Data was analysed on SPSS version 21. Descriptive statistics were calculated. Mean and standard deviations were calculated for the quantitative variables like age. Qualitative variables were presented by frequencies and percentages. McNemar test was applied for the pairwise comparison. A p-value of less than 0.05 was considered as a significant value.
RESULTS
Two hundred and seventy respondents, who had given the written consent of participation, were included in the study. Response rate was found to be 100%. There were 81 (30%) males and 189 (70%) females with the mean age of 28.5 ±2.5 years. One hundred and twenty-five (46.3%) PGTs were from Islamabad; 43 (15.9%) from Military Hospitals, and 102 (37.8%) from Rawalpindibased hospitals. One hundred (37%) of the participants were first year post graduate trainees, 154 (57%) of second year, 15 (5.6%) of third year, and 1 (0.4%) was fourth year trainee ( Figure 1 ). Pre, at first day of workshop and post, last day of workshop comparison of 
DISCUSSION
Biostatistics plays a vital role in the field of research. Knowledge of biostatistics, if applied correctly, will help in generating accurate results, thus establish evidence regarding the assumption made by research.
In this study, the response rate was 100%, which was different as compared to other studies showing response rate of 51.67%, 2 and 64.3%; 8 but almost similar to the results reported by Ejaz (94%) 7 and Zhang (97.6%). 9 In this study, male students were only 30% as compared to female students (70 %). In most of the other studies males were more prevalent as compared to females. In the study by Gore et al., males were 56.45% and females were 42.58%. 2 In the study by Zhang, male students were 57.1%. 9 Mean age of students in our study was 28.5 ±2.5 years. This was similar with the study conducted by Zhang et al., showing mean age of 26.7 ±3.7 years. 9 But different from another study by Gore, showing mean age of 38.3 ±11 years. 2 In this study, the understanding of PGTs regarding application of biostatistics in research before taking workshop was not good, but improved significantly after attending workshop. This was consistent with the study by Butt et al., showing importance of knowledge of biostatistics for evidence-based medicine. 1 That study was done in 2015 on 56 trainees and supervisors of Sheikh Zaid Hospital Lahore to evaluate perception of them regarding effectiveness of CPSP research methodology and biostatistics workshop. In that study, 75% acknowledged the importance of biostatistics, 56% gained skills about reading and writing research papers. Overall, 54% were satisfied with this workshop. That study also suggested that pre-and post-evaluation should be done to see how much knowledge they have gained. 1 These research works are also in line with study by Gore et al. that showed nearly half of the students were having knowledge of application of biostatistics and they were not using this in practical purposes; and 53.87% found it difficult to understand. 2 In that study, participants had very little knowledge about sample size calculation and test of significance used for data analysis. Moreover, 46.1% respondents found inferential biostatistics difficult. This was consistent with the results of the present study. In that study, only 2.9% correctly gave the meaning of p-value. This was different from the present research, which showed that 58.9% knew about p value which was improved to 85.6%. It was concluded that most of the postgraduate students did not apply correct statistical analysis for their research, although they wanted to improve their skills but were lacking in knowledge of biostatistics, 2 which was similar to the opinion of our responders.
In another study by West et al., 87.3% found biostatistics important for their research and clinical purpose, but only 17.6% were satisfied with their training. 8 Respondents believed that they could not design their research and go for statistical analysis, which was consistent with the present responders. In another study, the mean percentage of correct knowledge was 41% only. 3 Most of the students thought biostatistics very useful but difficult subject to learn. A study by Zhang et al., was somewhat similar to this; in which researcher used SATS-28 scale to evaluate attitude of postgraduate medical students during and after their completion of course. 9 Student attitudes showed negative changes after completion of statistics course. But this study was different in this aspect that students had experience of applicability of biostatistics and had attended one or more courses on that, whereas in our study this was first exposure to biostatistics by most of the PGTs.
Another study showed postgraduate students had moderate knowledge, but high attitude towards biostatistics. Moreover, 81.7% believed that they should have knowledge of biostatistics to read research paper; 75% believed that they could not read statistical portion of research paper. 10 A similar study was conducted on first-year postgraduate medical students. Ten lectures of biostatistics were delivered and knowledge of biostatistics was evaluated pre-and post-lecture.
In that study, no student had ever attended research methodology workshop; whereas in this study, 10.7%
had participated in such workshops and 50.7% students had knowledge of biostatistics. There was statistically significant improvement in mean knowledge score preand post-lecture. 11 Workshop is very important source for improvement in understanding and perception of PGTs; this was supported by study done on students of dental institute, and among them 86% was aware of the importance of biostatistics. But mostly had poor knowledge of biostatistics, 53% was unaware of the statistical test applied. This study concluded that there is utmost need of the time that workshops should be conducted to increase knowledge of these students, conduct valuable workshops and give more evidence to the present practice. 12 This was also supported by Sharma, showing average knowledge of biostatistics but having good attitude towards it. The main obstacle was lack of facilities provided to postgraduate students for that, with correct response was 54%. 13 This was also consistent with another study by Novack et al., showing medical professionals were lacking in basic knowledge of research methodology and data analysis. 14 Another study used methodology of journal clubs to improve the knowledge of epidemiology and biostatistics, and concluded that 86% of the students improved their knowledge through attending these journal clubs. 15 In Pakistan, students have interest in conducting research but facilities and curriculum is inadequate. This was supported by a research done in Aga Khan Medical University, where 59% found research inadequate in Pakistan and 91% showed interest in research. This study also concluded that most of the students attended workshops and submit their synopsis just to fulfil requirements of CPSP. 7 Doctors are lacking skills of statistics, thus special emphasis should be given at post-graduate level during teaching biostatistics, so that knowledge could be improved. 16 Biostatistics knowledge and use of SPSS has very crucial role in training of students for their research work. 17 In designing and conducting research understanding, biostatistics is most important and difficult for clinicians. So, the major task is to teach and overcome this difficulty of clinicians through good teaching and applicable contents of workshops. 18 Lack of knowledge could be the reason for lack of PGTs participation in research. Most of the PGTs had the idea that they did not remember biostatistics which is taught in undergraduate level; so there should be workshops and training which could help them in increasing their knowledge. Biostatistics is very important for medical research and EMB, upgradation of knowledge is need of the time. 19, 20 The limitation of this research is that no long-term followup was carried out to determine the understanding of biostatistics in terms of its perception and application by the postgraduate trainees.
